The studied granitic rocks are mainly distinguished into granodiorites and syenogranites based on their field relationship and petrography. The syenogranites are unconformably overlain by Nubian sandstones from the west. They exhibit an extensive alteration nearby the jasperoid veins such as ferrugination, sericitization, kaolinization, silicification and black manganese dendritic staining. The mineralized reddish brown jasperoid veins intrude the syenogranites and are mostly observed at the highly fractured parts. Some of these jasperoid veins stained with black and reddish brown Mn and Fe oxides associated with bright yellow color of secondary uranium minerals.
INTRODUCTION
The granitic rocks cover large areas in the Eastern Desert and southern Sinai in addition to scattered outcrops in the south western Desert of Egypt. They have been classified in different objects of view. One of them gave weight to relative ages: e.g. El-Ramly and Akaad (1960) . They differentiated the Egyptian granitoids into (a) Older granitoids of grey color and tonalitic to granodioritic composition and (b) Yo u nger granites of pink to red color and granitic composition. The emplacement of the older granitoids occurred at about 700-750 Ma (Dixon, 1979) . On the other hand, the younger granites occur in the restricted age range of 565-590 Ma (Fullagar and Greenberg, 1978 & Abdel-Monem and Hurely, 1979) . The jasperoid veins are favorable host rocks for various uranium minerals in different occurrences in the Eastern Desert of Egypt. They are associated with granitic plutons of Gabal El Missikat (Abu Deif et al., 2007 , Abu Deif and El Tahir, 2008 , and Raslan, 2009 ) and Gabal El Aradiya (Abd El Naby, 2008) .
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and long. 32º 51´ and 32º 57´ E. Several works are carried out on the study area (Schurmann, 1953; Dardier and Abu Zeid, 1972; Ghanem et al., 1973; Abu El Leil, 1980 , Mussa and Abu El Leil 1983 , Khamis 1995 and El-Galy et al. 2002 . Detailed field geology and petrographical studies were carried out to identify the granitic types exposed in the study area as well as detailed radiometric measurements in these rocks which led to the reconnaissance of radioactive anomalies in the jasperoid veins and surrounded host rocks. On the other hand, the mineralogical studied were done to identify the radioactive minerals that responsible for these anomalies.
FIELD GEOLOGY
The rock types cropping out in the study area (95Km 2 ) are mainly represented by granodiorites and syenogranites overlain by Nubian sandstones from the west (Fig. 1) . The granodiorites outcrop along the northern parts of the mapped area and extend beyond the limits of the study area. They usually form low-lying hills with gentle slopes. Their topography gets higher along the contacts with the seynogranites. These rocks are whitish grey to dark grey in color and may attain pinkish-grey to reddish-grey colors near the contacts with the younger granites. In hand specimens, they are medium-to coarse-grained, massive, nonporphyritic and show clusters of mafic minerals. They show extensive jointing and exfoliation weathering appearance (Fig. 2) and sometimes, enclose xenoliths of older rocks.
The syenogranites crop out as low to moderate topographic hills. Their specimens are generally equigranular, hard, massive, medium -to coarse-grained and pale pink to pink in color. They intrude the granodiorites with sharp intrusive contacts ( Fig. 3 ) and present as offshoots invading them (Fig. 4) . These rocks overlain by Nubian Sandstones from the west. The syenogranitic rocks are well jointed and dissected by faults trending mainly in the NE-SW and NW-SE directions. These highly fractured granites near the faults become highly hematitized and filled by jasperoid veins. These rocks are characterized by abundance of vertical joints. Generally, the studied granitoids, nearby the jasperoid frac- tured filling veins show different features of hydrothermal alterations represented by ferrugination, silicification, kaolinization, sericitization and dark black dendritic patches of manganese oxides. The emplacement of the studied granites was followed by the intrusion of number of acidic dykes mainly porphyritic microgranite trending in NE-SW direction.
Two generations of siliceous veins were hosted in the studied syenogranites. The first one is the mineralized jasperoid veins (Fig.   5 ). Jasperoid veins are mostly observed at the highly tectonized parts along fractures in the highly sheared parts and striking mainly in NNW-SSE direction. The mineralized jasperoid veins are irregular in shape and vary in width from 2 cm to more than 20 cm and from 5m to about 15 m in length. Generally, jasperoid veins are characterized by massive appearance and stained with reddish brown iron and black manganese oxides cutting through younger granitoids (Fig. 6 ). Visible bright lemon yellow colored secondary uranium minerals were encountered along microfracture surfaces in these veins and coating cavities and vugs as thin films and fine clots. These secondary uranium minerals are always found in association with violet fluorite.
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The second generation of silicification is the white non-mineralized quartz veins which are striking mainly in NE-SW direction. They vary from 50cm to 1.5m in width and from 5m to about 10m in length. In some parts, silica fills fractures in the hosting syenogranites forming intricate and dense networks of relatively short veinlets running mostly in NW-SE to NWW-SEE directions. Faults traversing the study area are generally striking in NW-SE and NE-SW directions filled with the jasperoid veins (Fig. 7) . These faults are of vertical or steep dips and strike-slipe type. The zones of these faults are relatively wide and characterized by shearing and cataclases of the granitoids.
PETROGRAPY
The modal composition of 15 representative samples of the studied granitoids (7 samples represent granodiorites and 8 samples represent syenogranites) are given in Table  ( 1). The studied samples are plotted in granodiorite and syenogranite fields according to Streckeisen (1976) , (Fig. 8) . Hornblende occurs as coarse euhedral crystals of prismatic shape of green to blue color. In most samples, hornblende altered to biotite. It enclosed appreciable amounts of opaques. Biotite occurs as small subhedral flakes of brown color associated with hornblende. Polysynthetic biotite occurred as a secondary mineral after hornblende (Fig. 11) . Some crystals enclosed opaques. Opaques are found either as euhedral crystals of cubic and elongated shape or anhedral to subhedral interstitial crystals. Sphene is present as secondary mineral enclosed in hornblende and associated with opaques ( Fig. 12 ).
Syenogranites c o nsist of K-feldspars, quartz, plagioclases and minor biotite. Zircon and opaques are accessories. K-feldspars occur as subhedral to euhedral crystals of orthoclase perthite. They occur as feather and patchy perthites (Figs. 13&14). They enclosed small crystals of quartz, zircon and opaques. Some crystals are staining by iron oxides. They are partially altered to sericite. Quartz occurs as coarse-grained with undulose extinction.
grained and whitish grey to dark grey in color. They are composed mainly of plagioclase, quartz, K-feldspars, hornblende and biotite. Opaques and sphene occur as accessory minerals.
The plagioclases (oligoclase, An 25-32 ) occur as euhedral to subhedral tabular crystals showing albitic and pericline twinning (Fig.  9) . Some crystals are cracked due to strain and other ones are partially saussuritized (Fig. 10) . Sometimes, zoned plagioclase is occurred. Quartz occurs as medium-to coarse anhedral grained showing undulose extinction. Some Due to shearing, it is cracked and sometimes occurs as saccaroidal texture. It encloses fine crystals of zircon, perthite and flakes of biotite. Plagioclases (An 6 -10 ) occur as euhedral crystals of tabular form up to 3mm in length showing carlsbad and albitic twinning. Some crystals show indications of strain by having highly deformed lamellae (Fig. 15) . They are partially saussuritized. Biotite presents as a minor amount as small flakes of brown color. It is partially altered to muscovite. Zircon occurs as euhedral crystals of prismatic shape. Radioactive zircon surrounded by pleochroic haloes are occurred enclosed in quartz (Fig. 16 ). Uraniferous rocks are defined as any rock containing uranium at least twice the Clark value (4ppm) according to Darnley (1982) . Assaf et al. (1997) concluded that uraniferous granites contain more than 18 ppm uranium. Then, the studied syenogranites can be conJasperoid veins are composed of cryptocrystalline silica with some very fine crystals of quartz. The common feature of the jasperoid rocks is the presence of cores clouded by tinny hematite inclusions within dominant quartz (Fig. 17) . The hematite flakes are too small to display diagnostic optical properties but are identified as such by their bright red internal reflections that are particularly strong when observed in reflected light with crossed polarizers. Quartz grains vary overall size between the samples and range from seriate where closely packed to euhedral when separated by open pores or microcavities. Narrow veinlets of quartz locally cut into or across wallrock fragments. The shapes of wallrock fragments are very irregular. They contain bright yellow radioactive minerals associated with reddish brown iron oxides adsorbed on amorphous silica (Fig. 18 ) .
RADIOACTIVITY
The radiometric survey of the studied granites is carried out using a gamma-ray spectrometer instrument model (GS-512) which measures the equivalent uranium (eU) and equivalent thorium (eTh) in ppm. The studied granitic rocks as well as all dykes and fracture filling veins in the study area were radio- Carnotite is a hydrated potassium uranium vanadate mineral. It occurs as bright yellow to orange color thin film coating of feldspars (Fig. 19) . EDX of carnotite shows the main composition as U, K and V as well as minor components of Ca, Fe, Si and Al. (Fig. 20) . sidered as uraniferous granites.
Generally, the high radioactive anomalies in the study area are recorded in the jasperoid fracture filling veins hosted within the syenogranites. These radioactive jasperoid veins have enrichment with uranium (Table 2) .
MINERALOGY
Due to yellow colored secondary uranium minerals were noticeable in jasperoid fracture filling veins and the surrounded sheared granites. Consequently, some grains were scratched from the surfaces of these samples to be studied by X-ray diffraction and Environmental Scanning Electron Microscope (ESEM) model Philips XL 30, attached with Energy Dispersive X-ray unit (EDX) at the laboratory of the Nuclear Materials Authority (NMA). Analytical conditions are 15-30 kv accelerating voltages, 1-2 Mm beam diameter and 60-120 second counting time.
Other samples were crushed to sandsized fraction and then subjected to heavy liquid separation using bromoform. The heavy mineral fractions are further separated to magnetic and non-magnetic fractions using Frantz Isodynamic Magnetic Separator. The radioactive minerals are picked and identified under the binocular microscope. As well as ESEM, the confirmation of the minerals identifications is done using X-ray dif- Uranophane was recorded as secondary uranium minerals. It is varies in color from lemon yellow to straw yellow and occurs as thin flakes or soft aggregates associated with altered feldspars (Figs. 21&22) . EDX shows the main components of the studied uranophane are U, Ca and Si (Fig. 23) . FeO is present being probably due to the decomposition of Fe-oxyhydroxides. Secondary enrichment of Fe in uranophane crystals was reported by Frondel (1958) , Heinrich (1958) and Dawood and Abd El Naby (2001) . The identification of uranophane is confirmed by XRD analysis (Fig. 24) .
Uranium -Bearing Minerals
Betafite:(Ca, U) 2 (Ti, Nb, Ta) 2 O 6 (OH)
Betafite is a mineral in the pyrochlore group. It is the most U-rich (24-28 wt %) of UO 2 of the Nb-Ta oxides and was in general the first to crystallize. Secondary alteration of betafite has taken place along cracks and is marked chiefly by loss of Ca and Na, but the alteration apparently has not resulted in mobilization of uranium into the environment (Warner, 2003) . The stoichiometric nonmetamict betafite contains higher content of Under binocular microscope, the studied betafite crystals are generally massive with granular form having dark brown to black color and vitreous luster (Fig. 25) . They are generally translucent, compact, metamict and hard. EDX data show that the studied betafite was enriched with U. Other components are present as Ca, Ti, Nb, Ta, in addition to Th and Ce (Fig. 26) . The XRD diffractogram of Betafite declares its metamict state due to the Samarskite crystals are massive, with granular form having velvet black color and resinous luster (Fig. 28) . EDX data (Fig. 29) show that the studied samarskite belongs to ishikawite type due to enrichment with UO 2 200µm Fig.28 :
Stereo-photomicrograph showing samarskite (Hanson et al., 1999) .
Fluorite: Ca F 2
Fluorite has extremely variable colors and many times can be an intense purple, blue, green or yellow, also, colorless, reddish orange, pink, white and brown. A single crystal can be multi-colored. The studied fluorite ranges in color from colorless to violet (Fig.  30) . EDX analysis shows the typical composition of fluorite Ca and F (Fig. 31) . Analysis of violet fluorite shows the presence of U, this is agreed with many authors who recorded that the blue to violet color of fluorite is due to radioactivity (El Mansi, 2000 and Raslan, 2009 ).
The identification of fluorite is confirmed by XRD analysis (Fig. 32) . Fluorite is considered as a persistant mineral most commonly formed under epithermal conditions with range of deposition (Tilsley, 1978) . High epithermal fluorites are coarse crystals, non radioactive and of green to blue colors whereas marginal radioactive fluorites are generally low epithermal, shallow, fine grained and of deep violet color. Zircon is zirconium silicate with some Hf, U, Th and Y. Their color ranges from colorless to black, where the brown and black colors are due to iron impurities. EDX data was shown on Fig. 33 . The identification of zircon is confirmed by XRD techniques (Fig.  34) .
DISCUSSION AND CONCLUSIONS
Field and petrographical studies reveals that the study area are represented mainly by granodiorites and syenogranites cutted by acidic microgranite dykes and quartz veins as well as fracture filling jasperoid veins, which are unconformably overlain from the west by Nubian sandstone. The jasperoid veins which are mostly observed at the highly tectonized fractures show enrichment of bright yellow-colored secondary uranium mineralization associated with iron oxides. These associations have conclusive importance for the behavior of trace elements. Kamineini et al (1986) recorded the adsorption of U on ferric oxhydroxide. Also, experimentally hematite has a significant effect on the retardation of U when present in a low proportion as fracture filling (Casas et al., 1994) .
Uranium mineralization is associated with the hydrothermally altered parts of the granitic rocks and localized within fractured parts that are filled with jasperoid veins. Alteration near by the jasperoid veins are ferrugination, sericitization, kaolinization, silicification and black dendritic patches of manganese oxides especially along the structural lines. The associated faults represent a good network for the hydrothermal fluids and sites for localizing the mineralization. This is explained by the fact that most of the various U-mineralized occurrences are disposed at the vicinities of the faults.
Radiometric measurements on the studied area show the presence of highly radioactive jasperoid veins hosted within syenogranitic rocks where the average of eU= 250 ppm and eTh = 72 ppm. The enrichment of uranium in the jasperoid veins is probably because of the mobilization of uranium from the syenogranite. This conclusion is supported by relatively high uranium content of syenogranite (eU=19ppm on average), whereas the normal uranium content of granite is typically 4ppm (Cuney, 1978 and Kobranova, 1989 ) and up to 11.5 ppm (Stuckless and Ferreira, 1976) . This is agree with many previous studies that proved the importance of jasperoid veins as host for radioactive minerals in the Egyptian Eastern Desert (El-Kammar et al., 1997 , Abu Deif and El Tahir, 2008 , Abd El Naby, 2008 and Raslan, 2009 ).
Detailed microscopic examinations, X-ray diffraction (XRD) and Environmental Scanning Electron Microscope (ESEM) with EDX analysis revealed the presence of secondary uranium minerals as carnotite and uranophane as well as U-bearing accessory minerals such as betafite, samarskite, zircon, violet fluorite and iron oxides.
The secondary uranium can be subdivided into three types: (1) absorbed U in altered minerals such as montorillonite, chlorite and limonite (metasomatism). (2) interstitial uranium at grain boundaries which formed as a result of hydrothermal solution migration along the interstices of minerals in rocks (hydrothermal alteration). (3) uranium in microfractures, the formation of this kind of uranium takes place during the circulation of hydrothermal solutions after the deformation of rocks (weathering alteration).
The possible complexes of U 6+ in the oxidation state are uranyl fluoride, uranyl phosphate, uranyl carbonate and uranyl ions. The apatite and calcite are not present in the studied jasperoid vein, so, carbonate and phosphate complexes could be excluded. The intimate association of uranophane and fluorite may indicate the probable complexing of U 6+ by fluoride anion (UO 2 F 3-). Longmuir (1978) stated that uranyl U 6+ fluoride complexes are readily soluble under acidic condition. Once complexed, these fluids would be transported through fractures and shear zones until they were decomplexed because of mixing of acid uranium-bearing solutions with ground water, resulting in the formation of carnotite, uranophane and violet fluorite. Silica required for these mineralizations was primarily carried by the hydrothermal fluids with contribution from silica released from the granitic rocks as a result of alteration. Therefore, Uranium mineralization was formed by precipitation of uranium and associated cations from the hydrothermal fluids that formed the jasperoid veins in sheared and fractured zones.
The fact that F may play a prominent role in the hydrothermal mobilization of HFSE has 205 PAN-AFRICAN GRANITOID ROCKS HOSTING JASPEROID VEINS, been indicated for Zr and REE (e.g. Moine and Selvi, 1999 and Ibrahim et al., 2004) . The detected zircon of demonstrably hydrothermal origin can be attributed to the role of F-rich fluid.
